Reversal of multidrug resistance in HL-60 cells by verapamil and liposome-encapsulated doxorubicin.
The means of circumventing multidrug resistance was investigated in HL-60 and HL-60R (a drug resistance variant) cell lines. The HL-60R cell line was developed from the parent line by serial exposure to increasing concentrations of doxorubicin over a 4-month period. This drug resistant cell line expressed P-glycoprotein in its cell surface and is 80-fold more resistant than the parent cell line. Multidrug resistance, as evaluated by a cell cytotoxicity assay using doxorubicin, can be overcome by use of verapamil. Multidrug resistance can also be circumvented when doxorubicin is encapsulated in liposomes. The combination of verapamil and doxorubicin-encapsulated liposomes does enhance circumvention of multidrug resistance beyond the effect of each agent alone, implying a synergistic effect. The lipid composition of the liposomes does affect the rate of drug uptake but not the overall cytotoxic effect of doxorubicin. The synergistic reversal of multidrug resistance by doxorubicin-encapsulated liposomes and verapamil suggests a multifactorial basis for drug resistance in this cell line.